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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve integration, and 
at the same time, to improve reliability in a ferroelectric 
transistor having MFMIS (conductor films-ferroelectric 
films- conductor films-insulating films-semiconductors) 
structure. 

SOLUTION: In a gate insulator capacitor made of MIS 
structure, a low permittivity layer inhibition layer 2 is 
interposed between the insulating film 3 made of a 
material having high permittivity of Ce02 and a 
semiconductor substrate 1 to inhibit the generation of a 
low-permittivity layer such as an Si02 at the interface 
between the insulating film 3 and semiconductor 
substrate 1, and to inhibit reduction in capacity. The 
area of the gate insulator capacitor can be reduced to 
improve integration. 
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n«7ffi<M«tiKK L-T > U n LTt/H 
7. » ft * & { b $ «■ ■& N h * # b T ^ tz . 
[0012] 04 (a) ©J^KMFM I fflliS 

«*4 (^m#:«^) tl/^XhCMi (»«te) 
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6) \znmm&2tlT> »R«#:Bt4 7 

aisaE^^ra. *oi*jR, ¥»fti«4io*i©+ 



( 4 ) 

5 

[0 0 13] 134 (c) \Z7K?£$\Z, y-hitfe 

»*t/ty?©fi (C.) + /XS^^O 

(O ittttLT**<-r*:fcaMFMI«jS© 
±«©J»«{*:Bl©lsa*-t«)T««ia©iii«J: < 

^-5?*»*u*o-c, U n*. y-* 

TSB©i*«#ISI ->U3>K4 5, /tU7K46) 
j&^TS. ■?•©*&*, ¥i#Sfi4 1C$B©+vU 

[0014] "5 

05 (a) C^f«k3fC, ii?f?©MOS H5>>> 20 
:fl)MOSh7>-^5 1 
0±OJHHItUHR 5 2\zm»fZ^>?>7 h*-;U5 3* 
SIXMOS b7>5?X* 5 1 ©y— h 5 4 Icttfttttt 

ttMOS h9>5>.X*5 I©y-H54t3>^^ 
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ttfMKC e 0, fc©MfcS i 0,fc£©J*HSR*>Wi*» 
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roelectric-Metal-Insulator-Semiconductor : 
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lit, »^<gRS^effllWB2«->'Ja>^ 
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0> 1 l*J;tf7-f-JI/KKftttl 3, 14«^Ffliffe^ 
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©$r®0 (0 1*3<fc^02 (i) ) ttg|3 (a) ©A — 
AtWWffiHfcftST*. MIl3^:iliiffi4^: 
tt, — JgLTX>y5 1 >yLTA^->^fig$n, 
JPfi*l^©S$3&^^^^ftJ; 0S^H-©JpH^«T 

Vzi>mtmi0, 1 l\Zt>fz-oTMl&t<tlTi$Q. 

mz'>v^>mkmi o, ii±jc^-5„ eintcto, 
i:g<t5ui*«Tt%. SSI:, &@-&;bi±:£*S7^-e 

->'Jn>»Yblltl 0, 1 1ICJ;5A'J71T«1A, *m 
[0 0 4 5] JfelNK3«J:tfm*«#lMK:fttiTJR 
Bffltt. «6jt^3*3j;^lJgfl|#:^4©Ha«fc 0 t>* 

^M4 oiiiiTJbsM i smmfrzuzy-b&m 

#*t/t^O« (C.) S, aSli*m#Bl4 755Sfi 
#*t/Vyjr«)«I (C F ) Ktfc«UT:*:#< 

[0 0 4 6] *«Kititf, i tmmm 3 1 

©Pfl(C/S0im*®ffll$iJ@2^^ffi$-B-5^i(Cj;O, C 
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Bt 3 1 ±KltSjAIKl<fclftlc¥*#£tt 1 

«^<tifc^bT*{4®«^ o ©y- hiMMSAtJUin-r 

[0 0 47] ^5-y-h2 3*lH5i:ilC 10 

±t>, •fe;P7 7'7-f >CTV- Xfg«8 tKH >®*$ 
9 t*»fiR-r*Ct36«T?*, SSfcilO^S— 1*2 

'>U3>lfl:I10, 1 1 «#drt-*;:£*»T**. C 
OH3 >ftftK 10, 1 1 0 , f- hlMlt^lfe 

0, 9 tfflHSitCt 0, y-h«CffO*£M« 20 
[0 0 4 8] £U:fc«fc D. ftftflMbtiTOflBT. ftMttftt 

U— v-a CVD (Ch 

emical Vapor Deposition : ft^^fflfiES) , SfcteX 

[0 0 4 9] ±KeHttfflTttM«**Kti!>»J*7D 30 

l/-f-7yi/->3>S, MO CVD 
(MetalOrganic Chemical Vapor Deposi 1 ion : W*$#JS 
rt^&fflfifcfi) . LSMCD (Liquid Source Misted C 
hemical Deposition : -ft^fifcfi) SfeBWyi'-ffiT 

[0050] ±.m<D$tmm-em.wi>it, ±mnm, tu 

m<> ±3c<D3»*c-3^Tttni;T**. £©±5&« 40 
(b) ic^-r. com&. mimm&m4nm%, 

2*«#:6ra8IJIW]eiT««MFM«jfi«*?»-K(H« 
13,1 4±fc#J«?-*. ##JTte. □ hgK©tJ- 

«tt*S&fcl*]±£ttSC£*»i<rflB£ft*. 
[0 0 5 1 ] *fc, ±12 1 SfcWWTa^fclfclM* 3 ttC 
eO, JW^tC. Ta.Os, SrTiO,, TiO,, (B 
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O,. CeO, . CeZrO,, YSZ QWfc-f y h U 9 
A££fc8Ht; 5Wn - •> A) 6 tt* ^ - y*» 6 a A- 

© >f)V-?fr £> g/b£*g&©H * a® lt t> * v>. 

[0 0 5 2] ifc, ±13 1 gttfllT&'CfcmESftfflte 
WR»SBT»ni=. 3£R«#:|&6«, PbTiO,, 
PbZ r.T i,.,Oi, Pb,La,. Y Z r,T i,.|0,, 
BiJi.O,,, Pb.Ge.O,,, SrNbCtiW 

5 r, T a, Nb,., O, y^-^+j^Sgtfft 

[0 0 5 3] WgE^fil^jSiagtLTe^, -fU5>*A. 

•r s wr * n n 6 * 2 a«^±«s u £ 

[0 0 5 4] 

#ilM**«±K:ft#**tKic««*Jiai«AH£ll*.« £ 
;i©fcae>, *fe&ffil©£-fr&IJI# 

6 ^met t its UT#&sas o ©y- h «s»gsa<ig 

[0 0 5 5] g-fc, ys-y-hSrffl^Sdi:t«kO, 

itsu^ftattT* c t*» hub ttt*. 

[0 0 5 6] V-X, HV"f>fR«*«5JPBt©^Ua 

[0 0 5 7] K±©Ci*»6, fflffi 
EtS5^T * »«-r * - 1 ** rTIB Jte * . 

[0jS©n15¥^lftW] 

[01] h 7 >^X^a»R«(*:^if 

[02 (a) ] ^BJ©^Sg{Rj©h7>> 5 X^^3Sijim 
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[E2 (b) ] *%w<onmm<DY7>v7,*w. ii mim 

[0 2 (c) ] *%zmnmm<Dh?>i?7,5>m®.mm 

[02 (d) ] *%BM<Dmmm<Db : 7>iS7>?m&ffin 

[02 (e> ] *%w<»mmm<F>hy>vx5>m*imn 

[02 <f) ] *Rw<D&mm<Dh7>i>7.?w3mm. io 

^»5§l4fB1t^<D®!it^ffi<DS-lS^^T»f®0. 

[02 (g) ] *%W(DmMm<Db7>>>7>?mimm 
[02 (h) ] *%w<vmffi&\<Db5> :: sx?m%iffi'n 
[02 (i) ] *mM(n&M&ie>b7>-y ! x?m&mm 
[03 (a) ] *%Bji<Dmffime>b5>z?x*m%imm 
[03 (b) ] *mw<DnMw?>h : 7>i;x?m$mm 20 



[04 (a) ] «£*©MFMI S«jg$rt>-0 h^>> f X 

^^3i^m^Jf^ttteis^<D»f®0T$.^„ 
[04 (b) ) bvyaxzm&mmftTMftmmm 

^©^ffi0SS0T'**. 
[04 (c) ] 6£*<Z>MFM I StfligSrfcO h5>-/7. 

[05 (a) ] «©MFMI Sj8ii£fcO F5>yX 
^S5Sffil«^^Fif^ttfB1t^^(D»f®0„ 

[05 (b) ] »WMFMI S«il£t>0 b^^X 
^S34^H^^»^ttiatS^T(D»T®0 <) 
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m 2 
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12 (a) ] 
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[02 (b) ] 
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[02 (d) ] IM2 (e) ] 




m2 (f) ] 

[H2 (g) ] 
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[S3 (b) ] [04 (c) ] [B5 (b) ] 




(12) fclJS F^-A(##) 5F083 FR07 GA09 GA25 JA02 JA05 

S«8a*K}ltt«TI4S3^ B*^ JA06 JA12 JA13 JA14 JA15 

l/yya > • *y y«SC*art JA17 JA36 JA38 JA43 MA06 

MA19 PR12 PR23 PR36 ZA28 

5F101 BA12 BA19 BA26 BA35 BA62 

BB02 BB08 BD05 



